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ABSTRACT

A study 'was made’ to “assess, the quality ~of leathers ~produced by pre-
treating the pelt With ‘myrab followed by iaiihing with condensed tan ‘materials as’
against the conventional practicé of ‘straight through’ ‘taninage and:the comparative
amount of tannins consumed for the same in each case. The results showed that
in-pieces pretreated with ?,myimb, the . subsequent - penetration of condensed tan
materials needed much less time.than in those treated . straightaway with condgnsed
tan materials and.their blends, Most. of the- properties: of the leathers . pretreated .
with myrab- and followed. by %anm'ng in condensed tan. materials were found to be.
better than those tanned directly with condensed tan. materials and their blends.

This technique may therefore be aavantageously  followed for the manu-
facture of different types of vegetable tanned leathers with considerable economy
in the use of condensed tannins. '

In India, heavy leathers are generally made with the blends of 'myrab
(Terminalia Chebula), babul (Acacia Arabica) and wattle (Acasia Mollisima) or
only 'with wattle and myrab.  The present  trend of sole leather' manufacture in
~ India is to use more and mote of myrab in'the blend, ‘since this ‘tanning ‘matetial
is more easily available and"its price is also - comparatively low. These blends
take about 2-3 months for the completion of heavy leather tannage. Considei-
able amount of sludge in the yard liquors is found to be deposited in course of
tannage. Our studies showed! that the use of increased :amount of myrab in the
blend led to retarded 'penetration as was evident from non-uniform : coloration
of the cut section of the tanned piece. The slow penetration of the blend liquor
might be due to the following reasons : '

(a) When ‘condensed A}tanni'n's* come in ‘contact’ ‘with - acidic hydrolysable
tannins, there is every possibility of the former getting polymerised, resulting in
retarded penetration. . This, polymerisation : of the condensed tan’ molecules

depends on the relative amount of the hydrolysable tannins present in the blend.

- A(b) The myrab tans and ‘nontans in the blend may :undergo further -hydro-
lysis forming bloom (sludge), in the tan liquor,  and this may hinder the penetra-
tion of the blend liquor through the pelt. . ‘



(). The myrab tan molecules ‘being’ negafively charged® may ‘haye some
affinity for the condensed tan molecules.”and: when these are mixed together the
resultant complex may have a slower rate of penetration.

Numerous references are available in the relevant literature in regard to
heavy leather tannage using. condensed tan materials. like wattle and quebracho.
However, very few seem to have worked with blends of hydrolysable and con-
densed tan materials. Presumably such blends did not lead to any significant
advantage in quick tannage.

_Benskin..and - Cheshire showed? (as was.also.- confirmed by our  recent find-
ings?)-that the: penetration of the tan liquor.. through. the pelt was: considerably
increased when the pelt was brought to the isoelectric region..

- Since increase in the proportion of ‘myrab infusion in the blended tan liquor
led to retarded penetration and more sludge formation, it was thought worth-
while to treat the pelt individually with these two types of tan materials in sepa-
rate baths. - This was expected to’ give us sﬁme'} idea about the efficiency of such:
a treatment vis-a-vis the conventional practice in' respect of'the  quality of the
leather produced and the amount of tannins consumed for the same.

Experimental
Penetration of tan liauors. -

.« (@) Mpyrab liquor :—Mpyrab liquor was prepared by two consecutive
extractions of crushed myrab. nuts with water in the ratio 1 : 4. The combined
liquor  was made -upto pH 5 using sodium sulphite and the strength was. then:
finally adjusted to 25°Bk.

b) Babul liquor :—Babul liquor was prepared in the usual Way- byﬁ ex-
tracting the crushed babul bark on the countercurrent. principle.. The liquor
was ‘also made upto 25°Bk.

(© Mangrove liquor :—A liquor of 25°Bk was made from spray dried
mangrove extract from Andaman mangrove bark (Rhizophora mwucronata).

(d) Wattle liquor :—A solution - of 25°Bk was . made using commercial
wattle extract (Acacia mollisima) of known strength.

(¢)  Blend of wattle and myrab :—Required- volume of 25°Bk. Wattle
liquor was mixed with known: volume of - 25°Bk - myrab liguor ' (freshly leached)

so as to make a blend of 2 : 1 respectivel§. |



() " Blend ‘of babulrand mymh HReqauzafed, syolumes: of ~babulc and:myrab
teach: liquors:(25°Bk) were: mlmnt:methe ratio of 2 1 ‘respectively. 1

Tanning procediire -

A wet salted bi
The butf portlon , )
ing 15 cm x 10 cm. Four ﬁleces were then put in myrab liquor’ and the peﬁ/
llquor ratlo was adjusted to 1 : They were hand]ed tw1ce a day and

the completwn of penetratlon the pmces were kept in. the lxquo‘r. fo ;.‘5}more' days :

In the first series iier; with myrab pretreated ‘pieces, wattle pehet&iated?‘iﬂf 3

" days whereas both babul and mangrove took 9 days to penetrate. All the pieces

were kept in the. ,respective liquors for 5 more days. follewing complete: pgnetxatlon

In. the second  series. wattle,. penetrated -in 6 days, bubul in 11 days: and in the
case: of mangrove,, penetrat;on vgasvnpt_qgmplete;cvcn af;er 40 daays«v

At ’the end of the st:pul%ted period all the pieceés were: taken - ot ‘and: the
acfhefrmg Tliquor ' was 'wiped# off with- moistened cotton wool: Thémeées ‘were’
kept in“the dark for drying and then analysed for' ‘their 'chemical’ and:’ physxeal'

,p'rvpértiesN ‘“The residual liquors: ‘were also analysed’ for tan/mmaﬁ doﬁ*ﬁem?
The: résults’ are! ‘given in the t%bles

Discussionv of ares,ults: ot

~ From:-the results it was observed thatiin pieces: pretreated 'with ‘myrab the
subsequent ‘penetration of écmdensed tan materials needed much: less: time tham .
iny -those ‘treated: stralghtwaw with: condensed tan' materials only. . Mangtove
liquor - known. for its: poor diffusion: capacity-through: the pelt® ‘peretratedcthrough
the: myrab ‘pretreated  piecer very' ‘quickly " @ ‘days): I contrast, the:~original
liquor failed" to: penetrate: through the pelt even after 40 days: ' Likewise, wattle
and babul liquors penetrated through thermyrab: pretreated ?pleeés withi compara+
tive ease(in 3 ‘and~ 9 days' respeutwely) ‘although:suehbimprovement iwas less
marked than it'was in m'ang:{ove‘ 'Thé ‘penetration :of the: blended ' liquors - took
more time than the correspohdlng orlgmal condenseditan: liguors: -




“The experiment thus- showed>that pretannrng with myrab at pH" 5 ‘helped
the - penetration . of condensed ‘tan materials considerably: Presumably myrab®
containing more of phenolic nontans® penetrate through the pelt with sufficient
ease and this helps the opemng up of fibres and fibrils. When the myrab - pre-
treated pieces are put in condensed tan liquors containing tannins of varying
particle size some. of these tan particles easily pass through the . ‘already opened

‘up ﬁbrous network and ~get themselves lodged in the 1nterstlces of the fibres,.
placing p : ans already present there.

_As regards degree of tannage, it was observed that the leather pretreated
‘ w1th myrab and followed by treatment with condensed tan materials indicated
a. hlgher degree of tannage than the one tanned wrthout such pretreatment.

The degree of tannage of the leather tanned with myrab ‘was found to be the
lowest with that of the leather tanned with the blends coming next. - Exception
- was observed in the case of the leather tanned with original mangrove liquor, in
which case even though penetration was not complete over a perlod of 40 days,
the degree of tannage nevertheless was found to be hrgher than the one pre-
treated with myrab and subsequent]y treated with* mangrove This is presumably
“due to the fact that in course of the contact time of 40 days a good amount
of mangrove tannins got highly polymerised and got themselves fixed up on the
surface of the. pelt thereby ‘giving a hlgher degree of ‘tannage.

When the pelts are pretreated w1th myrab infusion, the myrab tannins are
probably for the most part fixed by nonionic proteln groups, while the sorbed
‘matter apparently is held chiefly by the cationic protein ‘groups  without cross-
linking?. But when the myrab pretreated pieces are put in condensed tan
molecules most of the. sorbed ‘matter is likely to be replaced by the higher mol.
wt. .condensed tan aggregates giving rise to higher degree of tannage. In the
case of the leathers tanned with blended liquors, the degree of tannage was found
to be very low. Presumably, the blend prevented the quicker penetration of the
tan molecules through the pelts and consequently yielded a low degree of tannage.

- The final weight yield was higher in case of all the myrab pretreated pelts
as compared to those treated with condensed tan materials alone. The pieces
tanned with the blends showed low yield. The myrab pretreated piece tanned
with -wattle indicated ‘about . 6 percent more. yield .than the one tanned with
wattle only Srmrlarly, myrab pretreated piece tanned with babul "gave - 10 per
cent: ‘more yreld in . comparison to that tanned with babul only. Myrab pre-
'treated piece tanned with- mangrove showed slightly more yield than-the mangrove
tanned piece, which ‘was - of course left in the mangrove liquor for quite a long
time. - The significant improvement in yield brought about by :the myrab . pre-
treatment ‘might be due to the welght giving property of myrab. Since penetra-
tion and fixation were poor in the case of leathers tanned ‘with the blends the
resultant yield ‘was: also poor.-



Th ‘leathers pretreated with myrab: followed - by tannagexJvith condensed
tan maten@;s ‘shojied almpst. l_ié 1T i““a‘s those of the p nned with the
blends but a slightly lower va}lue than tanned with condensed| tan materials
only, myrab’ tanned ‘piece as usual ing,the lowest Ts; »h'igher Ts of
the leather"§ gener&lly ascr"b%d*t ‘the e iexisti g cross-lmk<

i ~ Accor-

themselves Torm new - erossLh‘?ﬁks a
collagen. thereby raising the Ts of the leat

Il‘

“The abrasion resistance ot all the
an. materlals sh wed the

eatec er. 1, I - = m formatlon
inside the:leather ﬁéy alsom’t: nﬁ'ibu 3 noreased " Ice, abraswn

ediwith myrab and followgd by condens-
 that of the leathers tanned with the
nned with - condensed tan liquors only,

ed tan hquor was the best of the se
blends coming second “The  leathers:
was the darkest in colour,

‘The colour ofall the ﬁlqceggpretr'

" Fro th‘é‘ analys1s of thy - Spefit tan liquors, it was observed: ﬁthat the liguors

‘mytEb prétreated pelts contained more of tans than those
) it gretreatment. Wattle tan _ﬁquor used for
%,pomtal_ed ‘about 40 per cent mo’ré ‘tannin in the

tanning myga ,pr@gre@ted/ Pelt
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are pretreated w1th myrab
0 achleve the deslred pro-
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